Acid protease production by solid-state fermentation using Aspergillus oryzae MTCC 5341: optimization of process parameters.
Aspergillus oryzae MTCC 5341, when grown on wheat bran as substrate, produces several extracellular acid proteases. Production of the major acid protease (constituting 34% of the total) by solid-state fermentation is optimized. Optimum operating conditions obtained are determined as pH 5, temperature of incubation of 30 degrees C, defatted soy flour addition of 4%, and fermentation time of 120 h, resulting in acid protease production of 8.64 x 10(5) U/g bran. Response-surface methodology is used to generate a predictive model of the combined effects of independent variables such as, pH, temperature, defatted soy flour addition, and fermentation time. The statistical design indicates that all four independent variables have significant effects on acid protease production. Optimum factor levels are pH 5.4, incubation temperature of 31 degrees C, 4.4% defatted soy flour addition, and fermentation time of 123 h to yield a maximum activity of 8.93 x 10(5) U/g bran. Evaluation experiments, carried out to verify the predictions, reveal that A. oryzae produces 8.47 x 10(5) U/g bran, which corresponds to 94.8% of the predicted value. This is the highest acid protease activity reported so far, wherein the fungus produces four times higher activity than previously reported [J Bacteriol 130(1): 48-56, 1977].